During the course of our screening for new antibiotics from the marine fungi, we found a new antifungal antibiotic YM-202204 (1) along with S39163/F-I (2) (Fig. 1)1 ) from the culture broth of Phoma sp. Q60596 which was isolated from the marine sponge as an alkali-tolerant fungus. This antibiotic inhibited the growth of yeasts and fungi including pathogenic strains. Here we describe taxonomy of the producing organism, fermentation, isolation, physicochemical properties, structure elucidation and biological activity of the new antibiotic. Materials and Methods
Isolation of Producing Organism
Marine sponge Halichondria japonica collected at Hoshisuna beach, Iriomote island, Okinawa Prefecture, Japan was used for the isolation of microorganisms. The sponge was cut into pieces ca. 5mm in length. They were successively homogenized and suspended in sterile sea water. Fungi were isolated on cornmeal agar (CMA, pH 6.0; Nissui, Tokyo) and alkaline cornmeal agar (ALMA, pH (1) R=H (2) R=Me ca. 9.7) by the dilution plate method2). The plates were Taxonomic Studies The following media were used for the identification of the fungus: potato dextrose agar (PDA), cornmeal agar (CMA), Miura's medium (LCA) and CZAPEK's agar. Morphological properties were observed under an optical microscope (Nikon OPTIPHOT-2). Growth rates at various pH were examined using the method of NAGAI et al.2).
Fermentation
A loopful of mycelia of strain Q60596 grown on an agar slant was inoculated into a 500-ml baffled Erlenmeyer flask containing 100ml of a seed medium consisting of glucose 1.0%, potato starch 2.0%, yeast extract 0.5%, Polypepton (Nihon Pharmaceutical Co., Ltd.) 0.5% and CaCO3 0.4%. The pH of the medium was adjusted to 7.0 before hours on a rotary shaker at 200rpm. Two ml of the seed culture was transferred to each of thirty 500-ml Erlenmeyer flasks containing buckwheat flour 20.0g, cellulose 10.0g, yeast extract 0.05g, sodium tartrate 0.03g, K2HPO4 0.03g and 80ml of distilled water. The pH of the medium was adjusted to 7.0 before sterilization. After inoculation flasks Isolation Five hundred ml of acetone was added to each of thirty 500-ml flasks of solid fermentation and shaken for 10 minutes. The mixture was centrifuged at 8,000rpm for 15 minutes and then the supernatant was evaporated in vacuo. The aqueous solution was adjusted to pH 7.0 and subjected to solid phase extraction with Diaion HP20. After having washed with 40% (v/v) acetone aq., the column was eluted with 80% (v/v) acetone aq. The elute was evaporated in vacuo to remove acetone, and the residual solution was extracted with 1-butanol at pH 7.0. The organic layer was dried, and chromatographed on silica gel using EtOAcMeOH (30:70) as eluting solvent. Active fractions were collected and evaporated in vacuo. The yellow syrup was dissolved in methanol and applied to preparative HPLC (Lml/minute). The column was eluted with acetonitriledistilled water-trifluoroacetic acid (72:28:0.05) to separate the peaks of 1 and 2. The yield of pure 1 was 27 mg.
Physico-chemical Properties and Structure Elucidation
IR spectra were recorded on a Perkin Elmer microscope FT-IR spectrometer. Optical rotation was determined on Horiba SEPA-200 polarmeter. Fast atom bombardment mass spectra (FAB-MS) were obtained with a JEOL JMS-700T using glycerol as matrix. 1H and 13C NMR spectra were recorded on a JEOL JNM-ALPHA500 FT NMR spectrometer.
Bioassays
Antifungal activity (IC80) against Candida albicans ATCC10231, Cryptococcus neoformans TIMM0362, Aspergillus fumigatus TIMM1776 and Saccharomyces cerevisiae YFC805 was determined by a micro dilution method of KUME and YAMAZAKI3). host for the expression of the following plasmid. Plasmid pMK1 contains a fusion gene encoding the full length of the Taka-amylase A5) (TAA) and C-terminal 306 amino acid residues of a GPI-anchored protein Sed1p6) (TAASed1). Releasing of GPI-anchored proteins into the agar medium is followed by a halo formation5,7). GPI-anchored proteins released in the liquid medium were separated from cells by centrifugation at 3,000rpm for 10 minutes. TAA activity of the culture medium was measured with a kit of Kikkoman Co., Ltd.
Results

Taxonomy of the Producing Strain
Cultural and morphological characteristics of the strain Q60596 were as follows: colonies were fast-growing, Based on cultural and microscopic characteristics described above, strain Q60596 was considered to belong to the genus Phoma8). The strain has been deposited in the National Institute of Advanced Industrial Science and Technology, Tsukuba, Japan, as Phoma sp. Q60596, with the accession No. FERM P-17526.
Production and Isolation
The production of 1 in the solid medium containing buckwheat flour and cellulose peaked after 15 days incubation at a titer of 1.2mg/flask. The pH of the media (pH 6, 7, 8 and 9) didn't affect the production of 1 (data not shown).
Solid culture (thirty 500-ml flasks) was extracted with acetone, then the aqueous solution was subjected to Diaion HP20 extraction and eluted with 80% (v/v) acetone aq. After the eluate was extracted with 1-butanol, the extract was chromatographed on a silica gel column to give a crude syrup. The syrup was purified by preparative HPLC using a column of ODS to give 1 as a yellow syrup. Table 1 .
Structure Elucidation
The 13C NMR spectrum of 1 showed 37 carbon signals, which were assigned to eight methyl, five methylene, eighteen methine and six quaternary carbons by a DEPT experiment. The 1H and 13C NMR spectral data of 1 are summarized in Table 2 . A 1H-1H DQF COSY experiment of H to 20"-H, from 6"-H to 12"-H and from 14"-H to 19"-H as shown in Fig. 3 . From analysis of the heteronuclear multiple-bond correlation (HMBC)9) spectrum, 1H-13C long-range observed from 1'-H to C-5', C-1, C-2 and C-3, from 4'-H to C-2, C-3, C-5 and C-1", from 21"-H to C-4", Fig. 2 . Optical micrograph of strain Q60596. C-5" and C-6", from 24"-H to C-12", C-13" and C-14" as shown in Fig. 3 . The geometrical configuration of C-5" was determined to be 5"E by NOE observed between 7"-H and was shown to be a new member of the family of fungal polyalcohol and a long side chain. Examples of previously reported congeners are S39163/F-I (2), dactylfungins, fusapyrone11), deoxyfusapyrone, etc.12,13) YM-202204 exhibited a relatively wide range of antifungal activities in vitro and inhibition of fungal GPI-anchoring activity. GPIanchoring represents a mechanism for attaching proteins to membranes that is used among all eucaryotic cells14). Since GPI-anchored protein is essential for the growth of yeasts and fungi15,16), this may be one of the unique targets for antifungal chemotherapy. Recently novel GPI-anchoring inhibitors, isolated from fungal broth, have been reported by the Novartis group17,18) One of these compounds was known to block the addition of the third mannose to the Additional studies related the mechanism of action of YM-202204 are being pursued.
